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(57) Abstract: A reticle is mounted on an exposure device, exposure is per- 
formed, and a measurement mark on the reticle is transferred onto a wafer so 
as to form a first transfer image of the measurement mark (step 212). Sub- 
sequently, the wafer is rotated (step 218) and then the measurement mark is 
transferred onto the wafer which has been rotated, thereby forming a second 
transfer image of the measurement mark (step 224). The first and the second 
transfer image of the measurement mark formed on the wafer according to the 
wafer directions with respect to the reticle during transfer of the measurement 
mark are acquired by SEM. The acquired images are subjected to an image 
process having a common measurement direction without rotating the images 
and the sizes of the first and the second transfer image of the measurement 
mark in the measurement direction are measured. Thus, it is possible to pre- 
vent lowering of the size measurement accuracy of the mark attributed to the 
combination of the image acquisition and the image process. 
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^hfjt^SA (^->-fjt^PA(D25j® g (Dfe^) ^?f^i-§fcfe(D»^) (Dfctf) 

25 

T 

[0069] #C<D;*^y:7°224-ete, tfr^(D^5/7 0 212^rsIil^L-C«K3 I 6^ ; ffV\ f+$ijffi 
l^^/VR <ZV^— ^J^PA^te^f^^r^^^W _h^?f^i-S 0 ---eii, 06 (A 

T T 

) ^£;h^i/35/hfti3i£SA ^^N^-^J^PA(Dfe^#^^$^o -tf^as/h 

25 

ffl^SA 5fe^B^§tLfc^35/h^SA -SA ^*fUT90° ^Vfc^(D 

25 1 24 

[0070] ^C(D^5/^226-e«, *->^n^#lL, n=M^§d\ -r&;fr£>i^£;h/a^ 

o n=25-C*>5d^, r<D^ 5 /^°226-e(D^Jif« : S : S$tt, ^^220 

[0071] ^:©f, ^5/7°226^*D(t^Jif^#^tb?)*-C\ ^5/7 o 220^222^224 
^226(D/V-7°(DMa(ir^-a-tp)^ , 93Ei-o EI6(A) fcfci, n=28©^i 

-e^5/^224(DMSI^^.Tb^:i:^(Dtf?|!|ffl^^NW <D^^$*l/0^ 0 

T 

[0072] ^LT, ffiffl^x/NW ±^^^TV^^T^>35/h#:M( = 48)C0^— ^ 

T 

^^(D^^^104^y^— >-i~§o Jfe*3, H6(B) Kit, 7SrV7l02(DtfWm^? 



WO 2005/078775 



19 



PCT/JP2005/000205 



[0073] 03tl^ ^c<D^^7 e l04-C{*, ±M^r^l02<D^;v--^xU%^M 

T 

T 

[0074] ik<Dx^yzf loe-cte, c/v&m&1rz^^vy'*M^ffl1rz&foftmmmz. 

T 

T 

[0075] Jl©#*>l^ra©raf2:. C/DfllJ^CffSOffi^^NW (DmWMf^fl, ^<DU$L<Dm 

T 

TfcJ:^ f+TO^^w _t^te, 06(b) l^$tt5J;5^>3yMa«SA — sa 

T 1 48 

^£*L5«fc5^ 13j@(Z)|+M-^— ^MP — MP ©V-^MfeM— M (J^T, {US 

1 13 1 13 

j 2 48 

j T 

glOO^-?^— ^co^^#tt^tfa!li-§/cfeco^i:^6o 

[0076] mmmru mm&mmmtt&wnmto&ztftzz.k-T*. m^mr&m 

T 

[0077] ^r^m, ^V'— m^Wtf-SJffl^^^W «\ ±fB0f^^#0f/O^^ ( 9 

T 

[0078] ^:(D#, ^<7)}f^|£V\ SEM^TA80taoT, M^H>l#O^JI|I 

T 
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[0079] ^(DiM^, ^T^ls— 9<D]fa7F\Z$&i\ fHlIffl^^W ibK SEMV;*^A80«rfl&ife 

T 

T 

T 1 24 

25 48 

T 

T 

[0080] ^<Dt^\ ^^Ix— SEM^T^80C^LT, 0° <7^fp]<Df+ SUffl^^W 

T 

1 48 1 13 

[oo8i] z.(D^\z.tetf^—? o>^Mto (Dtm^m^.mir^4^t^ 

1 24 1 13 1 

13 V 

SA — SA P^^CO^T' — — M ^oV^Ttt, tf|5z&Of+PJffl^^MP — MP <£> 

25 48 1 13 1 13 

H 

[0082] fot, _hfBO^-^W— ^<D}t^^|£v\ SEM^^SO^J^M'Jffl^^W, 
_h(D^T(Dv/35/h^i^SA — SA ^(D^XCO-^r- — ?M — M (DpJ^ (SEMpHiO 

1 48 1 13 

^h#^oV^T^(D^#:(D®#^^^/KT^^<,^!l^«V3^h^SA-S 

a ^*p <d#(Z>^ v^kmi^sa — sa -era 

24 V 25 48 

H 

[0083] #CVvT\ SEM^^SO^pJO^Mffl^^J;^, W^^mfcf+PJffl^^W 

T 

±(D^kX<Di/ayb^t&SA — SA rt©^t©v-^M — M OWl^^^rU^f 

1 48 1 13 

1 24 

1 13 



T 
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V 25 48 

1 13 

H 

[0084] ^>i:^\ ^3SiK©PiSi±^tt, («Bf|/^-ySi) P 

V 

H 

[0085] ^(D^, tir^U—?^ SEM->Xy L J*80fc£Z>n\-mffi^<Dm^mm : fc&X, &m 

j V 

OiHtLW <D24v/3^h-e<D5p^jfitAVE(LW ) (j = 1 — 13) „ RTfAVE (LW ) 

V V j V j 

(j = l — 13)(D5^><^S^:ft^/Ht^^^AAVE(LW SEMi/^ 

V 

i^f+aij^^^ms^^T, ^rj^-^m o=i-i3)^tb^tb(Dii2^-r^ 

j 

V'H^P C0#C0^i|iMfitLW (7524->3^h-e<D^;l#fgAVE(LW ) (j = l — 13 

H H H j 

h MAVE(LW ) (j = l — 13)(D5^<^^fit^/HS:^^AAVE(LW )&£f 

H j H 

3fe<D5p*^{BAVE(LW ) ^^^jftAVE (LW ) b<DW:A (LW ) (j = l — 13)(D^ 

V j H j V-H j 

[0086] A (LW ) ^M^^l^WV'^—^SlsffP <£>&£^29>fV>''^— 

V-H j j V 

H 

A AVE (LW h A AVE (LW ) Il7^^^^H^^ ^29-Y>v^— 

V H 

[0087] ±fB(Z)^-^W— ^<Z>jf ^IclJ&C, SEMiX^^80(Z)^^=3^tV— ^fZlJ;«9 N AV 
E(LW) (j = l — 13) x A AVE (LW ) , AVE (LW ) (j = l— 13), AAVE(LW ) 

V j V H j H 

, a(lw ) Q=i~i3)&&m£fr.tth<D&Mi&&ifim&mw<?>mm±.\z.m 

V-H j 
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tr^— ?frh±.m<D $YMM;$k<Dm wmytmw 1 oo iz:mhti, m ytmw 1 

[0088] *%mmHfrZYZ. f>M^^-V©^©Bim, ^^^/VT^^^hXt^T^ 

[0089] fab, m^mmioo(D^.mm^U5on^ 9hK^)\^\z.mm^t^.±M(Dwmw^ 

(D'|ffgAVE(LW ) (j = 1^13), A AVE (LW ),AVE(LW ) 0 = 1^13), AA 

V j V H j 

VE (LW ) , IkX$ A (LW ) (j = l-13)(D5^ f?!lx.f«»^i-§^$5H^® 

H V-H j 

(Dtf^^^^<5VMr^#tt^^48^LT^3fe^^PL^«^«l/ 
>-Xl3 -13 ©^^^loSrmbUT, ef3t¥^PL(DMttt^ilt5 0 

1 4 

oMJt^iB^i-^o 'tf>J;5&i!»-J;<9, m^iSMioo^J:^^— 

T n 
1 13 

^-||||>S, Mt^l^S^ A (LW ) = AVE (LW ) -AVE (LW ) RXfW:ffiM<D 

V-H j V j H j 

o 

[0090] ^±mm^mvtcXD^ ^mmnmK^m^mm(D^—>^^(D$j' 

T 

^5/^212#^), f+TO^^/VR ^J^^fc/^— ^fJti^PA^tHgiJ^^ 

T 

W _h^fe^L7i|^^ffTO«>3zyNW _h^?f^$tL/itf-TO^— ^MP —MP (D 

T T 1 13 

Hl(D^^#(E|6(B)(D^3^HJj^SA— SA <D^— — M )(Dpf#^SEM 

1 24 1 13 
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T T 

T 

T 1 13 

i&SA — SA CD^r — — M ) ©W^d s SEMV^A80fcJ:!9©f9ii*tLS o -t 

25 48 1 13 

(B) l!l*5lt5Y^lRl) fcirTSIM'X, J^JW^Klte, S^ayHSJESA — SA rtgp 

1 24 

1 13 V 

25 48 

1 13 

H 

[0091] i-sfefc*,, ^Jfe^^J:^^, tfJWffl^— ^©^iAt5^2©<E^<fett, 

T 

[0092] *fc, *Ilff^it1i SEM^^r A80 K£ t> „ ^^W— ^<£)jf ^OfrC. 

j V V 

X(D¥-mW.AVE(LW ) (j = l— 13), AVE(LW ) (j = 1 — 13) (D^ib^MMW-tM: 

V j V j 

/hiW.b<D^ik A AVE (LW ), -v— (j = 1— 13)^^^X0:^29^^^-^ 

V j 

f{tP (D^O^ifrgfitLW (D24v^3^h-e(D^i^jfS:AVE(LW ) (j = 1 — 13) „ AVE (L 

H H H j 

W ) (j = l— 13)(D^)ib(DM:MW.t^NW.t(D^AAVE(LW ),^V-^M©I 

H j H j 
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V H 

V-H j 

[0093] ^rbT, JifE<Df+SiJ^^^^^\^TM^^^0<L-CK7fe^glOO(Df«^^^^ 
So Hot, S3fe^ei00^j;S^^— ^^#^SrJltSS<fl«i-5^i:!dS bTI6 

[0094] *5b\ ±fE^»^S-C«, ^(Djt^-e«, ?^£[H]!ffe£-fr3^/£C Bff^>3 

T j 

j 

1) $|XJS, ^/^^^2p^■[B]^[B]V^^l(D^t8-C\ SEM^^80^ i«9^— 

1 13 

a ( = 90° ) 0febfc^BT\ Wpm\HKWLA~tZ>o t<DytM(M2(DW:M)T:\ SE 

1 13 

3) ^rbT, SEMv^^80^^-^;t, IlK^llf^^^fbT^^m^ffl^ 

j 

4) SEMv^^80^^^-;t, |g2<D®#^LT^jy^ffi^:iS£# 
5@f#^a^JfeL-C, ^MOll^^ll^L^ga ( = 90° )[Ufeb/cS2^ 

j 

ft^Mi-5^2(Di^-rx(i-^^, ^-^m<di|2»§(||25mvm§. f!2gp#) 

j 

[0095] ^<Dj;5fc1~5£, f >^^^S2p^■^B]^-^B]v^fc:|ll<z)^Kl|-e\ sem->^^80^j; 

j 

so***^ mmmKD^m^h^^pjf^n&a (=90° )[ufeLfc^2(D^ 



WO 2005/078775 



25 



PCT/JP2005/000205 



j 

j 

off mmm&m v ^ct+s'j^^t-^-e^o 

[0097] {B.U SEM^^8CK^ V^^&m<&£^%mm&. WWtttf%Z-ttfX%%(DX 

[0098] itfz^ ±mmm^mxi^ tmm^?^ AKDtmm-^—^M^^m^rr^mi 

T j 

7^s<#— ^mtD&Zfa^lZ.ttLsXfi&a = 90° 0feUhfai^Jg27-fV^ 
^-^*^^a^^oV>-CiaPJb/t^^ _hfB^S a te. 0° < a < 180° <£> 

, a £90° ^O^S^f ft)3ztib/t^^ 0 218^ftx.T, 

T 

T 

[0099] /^5o, ffj3zti(Z)v'35/h^S^SA — SA -m^<£t>-^— CDij|l,&.U^2^?CD 

1 24 j 

mmSA -SA T1*/>^K^^l^m2M*(Dm*-«ff-^J^fR]^^(DM^2 

25 48 

^[^ofiJi^-^||®W^-®:-t-§j;5t-, v^KPtigfcSA ~SA KMir^mimytt, 

1 24 



WO 2005/078775 



26 



PCT/JP2005/000205 



25 48 T j 

T j 
V H 

j 

T j 
j T j 

T j 

»Jil&tJ^2^-^mtei&TU^<D^ 

[oioo] *fc, _hfE^w^n-e{*, m^mimyt^xoxnm^n^-^ (mi^-?) 
M<DMiRTfM2mm<D-jTt, m^<DWb2m^£<>x^$tisfoz>^—? (H2^ 
— ^)McomiRx^m2^m<Dm^t^(Dtm\^mm—^ir^ s irf^^^ 

j 

T j j 

T 

?mp <DMiRxF^ 2 ^~?mm<D—jjj)mtez>2jjfa<D-j}, Rxj^m^<Dm2m^t 

j 

T 

j j 

T 
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[0101] _hfB^W^^e«. IflffiVf^R _h<Dff S'Jffl^— ^MP ^15mV/n 

T j 

^mtm29^^— ^mt^h^jo, ^mv^m^— ^mpo^w 

J T 

j 

[0102] -)x/nW _h(D-^— (l/^/VR (DtHHflffl-^— ^MP ) ©Iii:Lt, M 

T j T j 

x.fi£g^(;^)#^— ^fflv^i:^^— ^M^io©«-7- ?<D&frbteZ> 

j 

j 

S'J^f^fe^c^,^-^M(D^1^^2^*(|+M^-^MP(Dmi^^2 

j j 

^-^*) ^no-^* mi&yi^— ??£i£) ttto 

[0103] l£fc, _hfE^SSBI|-e«X, Y^fft \Z.m~r%-^— ?M (DMm ^tHiJi-^ 

j 

, 2o-C«^<3oJ^_h, #!|;U3X Y^fa^45° m^1tfc.2j?\t>}b(D$j-4jj\£}Xh 

T j T 

j 

•So 

[0104] */c, _hfE^«tg-m, SEM^fA^ffl V ^Si^iCoV ^"C 

xJ3X Y^[^-e^tL^tLMiz:t^i|>S^^^f+SiJ RTtg, #^X^-|R]i!Y^fR]i:-etf-Sa 
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[0105] &*3 S ±mMM^mx^ wYwim^— ^MP©ii©^?t^x/NW _h^j$ 

j T 
j T 

[0106] *fc. */v^ot>(D^[lI^^r§ft;^<9^, ^^/N*^^^bT_hT»]Rrfg^^ 
[0107] JifE^W^-C^^l^^^o-C^^tLSv-a^HJ^SA -SA £Jg2 

1 24 

25 48 T 

T 

«9t?fe (ui?xbmm<v^&i-m ^timmvxmmtfmmmmri-^t^mK. 

btlZo ^X\ ^i«Ilg3!£iaotM$^^S'Hllti:, 02»3fe^J:oT 
[0108] $^ _hfB^Jfe^t|-e{*^^^/VR (Df+S'Jffl-^— ^MP^^$tb§»(^^3 

T j 

T 

MMt^mm<Dmim^x^xnm^ti^mi^-^M(DmiRxfm2mm(D- 

j 

;*f Bif3zl!^ll2^^J;oTB^$tL^m2^-^M (DmiRTfM2^m?>mjTb 

j 

&V\, £7c. Ji|E^^Ti*^lA^2»3feT^tt ; etbmm^^35/h^^^ 

T j 
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T j 

T 

j n 

j 

j 

[0109] JifEll^^t|-e«S3 l 6^©(7)^^#'l4^bTV/ / H^Brt^J-tt^^^ 

T j 

T j 

XMXh&^x 

[0110] _h!BHJi^-t?f*^S»3fe^J;oTtf^ffl^— ^MP©g?t^XAj: 

j 

S^glOO^^V^ffPJffl-^-^MP^^$^c|+PJfflV^-^/VR (RXf 

j T 

^tL^#-r^^^-^/V^^— v^RST) (RTf^frl&fikmirZV^^T— *? 

j 

^©100(D^#tt (^T^y^mUm^k) £5 KLTfc&l X 

[oni] £hK±mmtfcj&mxte, m^(D^mm^m^^x^m^^p^co^<th 
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m^\H<D^w-(D^ti^}£^mit^^bxnm%^(Dmmm^mt^x^ 
tt<D—myt¥m*&ifc. m$wfcte&<n&mrff5. fcsv^&s^^^ 

^tF^zn/V^^S^CZernike Sensitivity), Ml^MiR^^ (#3fc^X<£> 

f^ir^tu^tc.m^(DMmm(D^ti)t(DmK-m-^t(Dmm^m^^x^ 
M-r%<Dxfo% 0 

[0112] ^4b\ JifB^W^^^^^#ttoM'J(^^3fe^g^l««)», S£ftS 
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[0113] 2fc*3 x _hfEH»B-e«, i>x/N^^t5/^-y(Dg^i©Mf4, 

Kx^^r/^m^^m^-K^ ^xwim uta* x mytmw 1 oo^sem v 

T 

—^m^^mm^x^ ^mz.xft?£5iz.vxh^\ &5v^ r©s 

[0114] JifEllJfe^tl-e^^^giooo^fijij^i^mso^c/D^fijij^i-^cD^ 

x-oxm^tmmioo, c/d, RxisKMiy^T^mmmm\^xh^^u m^tmrn 
iootsKM^T^t^mm^(mmx^mm^^xmm^tix\^j:<xh^^ 

[0115] /£4b\ _htB^»B-e«, /^-^(Dfe^tt^tfaij^tL^m^M^N 

[0116] »3fe3Se^»3te*J^-Cfc5^ft:«x _h!B(D^ii^(Dj;5^^^3gffl 

EL*if(D^v^7°w^g(DMiitfflo^M(o^7^7v-h^, itt^^K, m 
[0117] *fc, jifE^^s^m^g^^^^^^^^ii/j^^^^-r 

xh^\ 
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[0118] £fc, mmjtlUt, ArF^i^rU— if3fe ($tftl93nm) , KrF^v"^— if3t ( 
ifcft248nm)^\ F 1f3fe(^*157nm)ft^fcoTt>&V\, g^^^LT 

2 

2 

[0119] £fc. -htB^W^H-C^, ^3fe^gO^0J3feILi:LT^^^lOOnm^_h(D3t^ 

70nmJ^T<^^^^^-^^3fei~ ; 5fcfe^, SOR^Xvl/- if ^ytMbVX, #CX 
(#1 X. it 5— 1 5nm(D^^^) ©EUV (Extreme Ultraviolet) }fe£:3&£&i§r5 b 

th\z.^ ^<Dmytmn(Mx.m3. 5nm) <DTxwt%Y^tvk^—;vK^m^it^ 

[0120] W^«1^3te^PL©^frffi±WffiM3fc©!aS^^^i:*rSBr^ 
[0121] «^X«^>-lf-A/j;^#®ll&^Srffiv ^»3fe^efex *&W(D 
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[0123] £x±.m>mvfc£?\^ ^mm^tmrnmn, m^±\^m^ntc^-y(D^-4^(D 
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m^mm 

Wl^mxh^x, 

ffffB^#^«^fa^I£^£^^ 

mmmi(D^m^hmm^-^(D{i>f£<th-m^mm-nm « (o° < « < iso° 

mmmjf ft \z m&irzm i # ft t-ie-r & m i oiMx^tf su-r^m i t+$j ; 
mmi^^ML'Xmmn& « \mm^tcM2^fa\cmir%M2(DV4x&nm\irz> 
[2] m&mi\z.mm<D&rmjjmfc&^x^ 

-an, 

mmmi, n2<D$m\±mx^ mmmwc^—^^ti^tn^^x^ mmmi 
<dimx, m2(D^^wm^fi^t^mmt-r^>%Ym\-^m 0 

[3] ff^i<IIl^fE*(Df+SlJ^^-*5V^T, 

tE^s a mmvttfaKmzF%M274^mmt&^^, 

— ?(DW,2(D-y-4^x&, mwM,2y^mm(D^]^(D^4^x^z.}i^mwt^ 

BfflE-^-^^, ffifB^ii^itrfElMX^ 
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&LbLXW)i&t?bbb ^ ttrlB^-^(D^2<D^Xi!bTtfflE^2^fB] ^ll-fS^f 
[5] M^«4^|E«©M'J^^*5V>-C, 



^-^^^bTtfffS^l^:^2^^^^^Bif|BBIf^S a fcitHI^bTV 

$&imm<Dmm&&t. mmm2(D^m\^mmmm2^-^(D^<bhm2m 
m<Dm{im&bfrK mft®ifc&mnmzmm£&zzb&<ftt>tizzb&m&b'r 

[7] f*^II6^fB<c(7)ffSlJ^^-^V^T, 

[8] ft5}<Ill^fE«(DMimit-*5V^-C, 

itfffB^S a E\ 90° T*fc5^£#m£«#fPJ#i2co 

[9] m^miKmM<DnYw\jfmz$3\,^x, 

(D&^ii$LX&%~b&w&bi-%$mijTm 0 
[io] m^M9^mm<Dtm\jfm^^^x, 

mm^—^n,m^mytmn(Dm<Dm^mm^x^xmmmi^±(Dm-m^\H 
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[12] mM^9Km^<D$Ym^m^v^x, 

Kx^xmrnrnw-^com^mm^ti^n^m^ti, mmmimm^xox^m 
isfbz>-^— ?<Dpf£<ti>— ^mmmi(DmiMti.xm v )^ti. mmM2m^x 

[13] mMmi2\zmm<DnYw\^m^^^x. 

tn t en i RTfM2mytxfemm$mm ^—^^mmm^tmm Kxzm^w 
tm—izmfetsti, mmmimyt^x^xM^n^-^<Dmi^^^<th 
mmmi(Dmmti,xm^n. mmm2myt^x<>x^m^ri^—^(Dmm^i 

[u] ft ^Ki3\cmm<Dtm\jjmiz.&\ >t\ 

mmmiRxfm2WM^(Dm^mMmcm-xh^,mmmiRx^m2m^: 

[15] ff^^gl2^fS«<DM'J^■^fe^-*5V^-c. 

MmmRxfm2mftfe^n^nmmm-r^ftfrn, ntmmi^±xmmmimyt 
ic^x^—^mm^ti^mm(Dmmmt^mmm2mm^^x^—^m^ 

[16] ff^IIl — 15(DV^-f^^— II^fE<c(DffS'J^i^*5V^T, 
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t&fatHBy^sfct, mmn^m^mmmimmxh^b^mmb-r^m^m 

o 

^[H^^^a^^Bf||E2^'fR](D^^^lK|— Ma (0° <a<180° )7ctt 

^t^^2^^x^^^^tf?aa«tf-a!ix@i: ; ^t?^#tttf$!i2f$& 0 

[18] M^17^|E«(D^#tttf^|'J^i-*5V^-C, 

ffffBMiJ^g^SfirfBJ^ a fcitm 

^LTfijfB^2®^(D^3A^T5^^^#tt^i-Sfe'¥#ttM'J^&o 
[19] ff^IIl7^fB«(^^#ttffS'J^^V^T, 

ffrfB^x@-e«, ti)fB^igg^j:§^^<^itHi(D^im3 i 6^^ mmmmttt 

x@to x m I b^ i m% K io -c?F^^ tvsjg i ^—?<D'j>te< kbm BH i&^02 

[20] it Mm9\zmm(D^wmm^m^\ vr, 

mmmiRxfm2m^xnmm(D^mm^-^^mmm^m^x^m^ 
w^m-Km^ti^bbh^mmmiRxim2^-^(D\^fix%mmmiRxi 
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